University of Tokyo, the stimulating electrode was placed in the bulbar regions. The location of the tip of this electrode was determined by histological control following each experiment. The electrical stimuli were generally 2 to 10 volts, 1 millisecond in duration, and 30 to 100 rectangular pulses per second in frequency. These stimuli were introduced about 15 to 30 seconds. The blood pressure was recorded from the femoral artery using a mercury manometer. Electrocardiogram was taken on the standard limb lead and the intraatrial lead. The respiratory movement of the thorax was registered by means of a tambour connected to the cuff wrapping around the thorax, or a transducer of rubber tube filled with zinc sulfate solution.
RESULTS
Two hu ided and ninety-six stimuli in 105 points in the medulla were explored.
Circulatory and respiratory responses obtained by these stimuli are shown in Fig. I and Table I , II. Changes in heart rate : The bradycardia response was more . often produced by medullary stimulation (Fig. 1-b , Table III ). Bradycardia Table  III . Correlation between Blood Pressure and Heart Rate occurred at the incidence of 59% of stimulation, while tachycardia was l l a/o. The former response was observed in the nucleus ambiguus, the nucleus solitarius and solitary tract, the nucleus fasciculus, the nucleus intercalatus, and the ventral and central parts of the reticular formation and the lateral part at the middle and caudal level. The tachycardia was observed in the nucleus fasciculus lateralis, the dorsal reticular formation, the lateral portion at the rostral level and the medial portion at the middle and caudal areas. In the dorsal vagal nucleus bradycardia was usually seen, but occasionally tachycardia was also observed. Arrhythmias were frequently observed in the various areas, especially in vagal nuclei ( Fig. 1-d and Table I ). In the nucleus solitarius and solitary tract the cardio-inhibitory response was notable as seen in Fig. 3 fibrillation occurred for about 40sec. In the dorsal vagal nucleus cardioacceleration was sometimes seen, in some case ventricular tachycardia was elicited (Fig. 5 ).
Respiratory response:
The respiratory response is divided into expiratory and inspiratory responses. The distribution is represented in Fig. 1-c . The expiratory response was mainly in the nucleus solitarius, the nucleus fasciculus lateralis, and the ventral and medial parts at the rostral reticular formation and the caudal central reticular formation. The inspiratory response was observed in the nucleus ambiguus, the dorsal vagal nucleus, and dorsal and lateral reticular formation.
No consistent correlation could be found for combinations of respiratory and arterial pressure responses.
DISCUSSION
The distribution of the pressure response, as determined by the different authors, since Ranson et al., appears to vary much more. In regards to pressor area, Monnier8) found in the medial central and ventral reticular formation, and Alexander showed in rostral lateral and dorsal areas. By our finding it locates in the lateral reticular formation, in the central and dorsal areas at the rostral level, and in the caudal medial part.
The pressor area seen in the lateral reticular formation is in agreement with the findings of many investigators.
That the pressor area also located in the central and dorsal parts at the rostral level corresponds to the findings of Wang and Bach. The localization of the pressor point in the caudal medial reticular formation is same to the observation by Bach.
The depressor area was obtained in the rostral ventral reticular formation and the central part at the middle and caudal level. This finding is in general agreement with the observation of Wang and Bach.
Thus there apprears to be general agreement that the pressor points are in a more rostral lateral reticular formation and the depressor points tend to occupy caudal central position. Berry9) reported the inversion of the pressure response with the change of frequency of stimulation, but our exploration only showed the reduction of the grade of pressure response (Fig. 6) . There are very few experiment on the heart beat with electrocardiogram. Previous view-point10) is that the cardioaccelerating area is confined in the pressor area in the reticular formation and the cardioinhibitory area is in the vagal nuclei or these connecting fibers. According to this opinion, the cardiovascular response must be the pressor response with Jap. Heart J. July, 1963 tachycardia or the depressor response with bradycardia. However, Monnier11) observed the pressor response with bradycardia frequently in his investigation.
Our experiment also showed such cardiovascular response often (Table III) . In this regard, it may be partially by a reflex, but in part this must be due to a simultaneous stimulation on the vasoconstrictor point and the cardioinhibitory point, which are suspectedly intermingled and densely packed, according to the finding that the pressor response was still observed after vagotomy (Fig. 7) .
On the other hand, the depressor response occurred concomitantly with bradycardia. histologic observation. The mapping of the respiratory response in medulla was first drawn by Pitts. Our results are fundamentally same to Pitts, Bach, Amoroso,16) and Ngai.17) Although Pitts showed a discrete division between maximal expiratory part and maximal inspiratory part, other investigators showed a diffuse overlapping of both areas as our observations.
Brookhart's investigation18) using dogs showed no discrete localization of the respiratory response.
SUMMARY
Circulatory and respiratory changes by stimulation in the medulla oblongata were investigated in 36 dogs.
(1) The localization relating to the changes of blood pressure, heart beat and respiration was observed.
The distribution of blood pressure and prespiratory response was generally in agreement with the findings of previous investigators.
(2) A fall in blood pressure was, as a rule, associated with a decrease in heart rate, and assumed to be caused by both cardioinhibitory and vasodepressor effects.
Whereas, an elevation in blood pressure was occasionally associated with a decrease in heart rate. This paradoxical response seemed in part to be elicited by the reflex, but in part seemed by the direct cardioinhibitory and vasopressor effects.
(3) In dorsal vagal nucleus, the cardioinhibitory effect was obtained, but in part the cardioacceleration was also observed. This mechanism was discussed.
